Determination of monoenoic fatty acid double bond position by permanganate-periodate oxidation followed by high-performance liquid chromatography of carboxylic acid phenacyl esters.
This investigation was carried out to develop methods for a reverse-phase, high-performance liquid chromatography analysis of the monocarboxylic and dicarboxylic acids produced by permanganate-periodate oxidation of monoenoic fatty acids. Oxidation reactions were performed using [U-14C]oleic acid and [U-14C]oleic acid methyl ester in order to measure reaction yields and product distributions. The 14C-labeled oxidation products consisted of nearly equal amounts of monocarboxylic and dicarboxylic acid (or dicarboxylic acid monomethyl ester), with few side products (yield greater than 98%). Conversion of the carboxylic acids to phenacyl esters proceeded to completion. HPLC of carboxylic acid phenacyl esters was performed using a C18 column with a linear solvent gradient beginning with acetonitrile/water (1/1) and ending with 100% acetonitrile. Excellent resolution was achieved for all components of a mixture of C5 through C12 monocarboxylic acid phenacyl esters and C6 through C11 dicarboxylic acid phenacyl esters. Resolution was also achieved for all components of a mixture of C5 through C12 monocarboxylic acid phenacyl esters and C6 through C11 dicarboxylic acid monomethyl, monophenacyl esters. The resolution obtained by HPLC demonstrates that, for a wide range of monoenoic fatty acids, both products of a permanganate-periodate oxidation can be identified on a single chromatogram. Free fatty acids and fatty acid methyl esters were analyzed with equal success. Neither the oxidation nor the esterification reaction caused detectable hydrolysis of methyl ester. The method is illustrated for free acids and methyl esters of 14:1 (cis-9), 16:1 (cis-9), 18:1 (cis-6), 18:1 (cis-9), and 18:1 (cis-11).